Effects of perfluoro-n-decanoic acid on the respiratory activity of isolated rat liver mitochondria.
The toxic responses of rats to a single dose of perfluorodecanoic acid (PFDA) include reduced food consumption, severe body weight loss ("wasting syndrome"), and hypothermia. Recent studies have suggested that some of these effects may be due to alterations of basic metabolic processes in animals treated with PFDA. In order to test this hypothesis the effects of PFDA on respiratory activity of isolated rat liver mitochondria were examined. PFDA concentrations up to 87.5 micrograms/ml produced a linear increase in oxygen consumption during state 4 (nonphosphorylating) respiration. This suggested uncoupling of electron transport and oxidative phosphorylation was supported by the observation that PFDA released mitochondrial state 3 respiration from inhibition by oligomycin and stimulated latent ATPase activity. Concentrations of PFDA greater than 87.5 micrograms/ml produced progressively less increase in state 4 oxygen consumption, and a single high concentrations (150 micrograms/ml) completely inhibited state 3 respiration and prevented the uncoupling effect of 2,4-dinitrophenol. These observations suggest that in addition to uncoupling electron transport and oxidative phosphorylation PFDA may affect other energy-transducing functions of liver mitochondria such as inhibiting electron transport. These effects on mitochondrial respiration may help to explain the "wasting syndrome" characteristic of PFDA toxicity.